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Abstract - Thinking as a computer scientist to solve a problem is called as computational thinking(CT). The 4th Industrial 
revolution centered at the SW technology forces one to think as a computer scientist and to use a computer every days in 
one’s social life. It has an influence on K-12 schools and so students are learned the SW coding as a way of CT. Korean 
universities also begin to have interest in CT. To impose CT to curriculum, we surveyed awareness of Korean university 
students on CT. We sampled 51 students and divided them two groups; one for the ICT-major group(38) and the other for 
non ICT-major group(13). After teaching the SW coding for 20 hours in an occasional course, awareness on the CT was 
measured through questionnaire survey. According to the survey, above 50% of the ICT-major group has realized to the 
necessity of the CT training and also responded that thinking ability could be enhanced by systematic training. Conclusively, 
above 60% of the ICT-major group agreed that CT has to be added to their curriculum. The important thing is to tie up with 
the K-12 curriculum. It requires a research on the contents and the level of education for university students. 
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I. INTRODUCTION 
 
Ten years ago, professor Wing suggested the 
necessity of computational thinking.[1] According to 
him, it represents a universally applicable attitude 
and skill set everyone, not just computer scientists, 
would be eager to learn and use. After that, the 4th 
industrial revolution age is coming and his 
suggestion is being meditated in the educational 
world.[2] Many experts expect computer literacy will 
dominate one’s competitiveness in the coming 4th 
Industrial revolution age. Various countries are 
adopting computational thinking in K-12 curriculum 
with a form of the SW education.[3] Korea also 
startedthe SW education at middle school in this year 
and has a plan to expand it to primary school next 
year. Many researches have reported thatthe SW 
education is desirable to be tied with the STEAM 
teaching method.[5] 
In Korea, universities have not yet drewattention to 
computational thinking education. However the 
introduction of computational thinking to curriculum 
must not be postponed anymore because the 4th 
industrial revolution has already come in our life. It 
motivated our work. Based on this survey, we will 
introduce computational thinking to the curriculum 
for the college of engineering to a minimum. 
We have conducted a questionnaire survey. 51 
students from the college of engineering were 
sampled. Awareness of computational thinking was 
divide into three categories; cognition of necessity, 
understandability, and applicability. Each of these 
categories includes two or three questions. For an 
example, agreement of the education necessity is 
contained in the first category. In the following 
section, data aggregation and its analysis will be  
given. Finally, we will present the statistical 

interpretation onthe analysis. 
 
II. DESIGN OF EXPERIMENTS 
 
2.1 Selection of the Samples 
Without loss of the objectives we selectedthe 
samples from the combination of ICT-major and non 
ICT-major students. Although most of them are first 
grade other grades are also included in the sample. 
The detailed description of the sample is given in 
Table 1.As seen in Table 1, total participants are 51. 
The ICT-major students are 33 and other 18. 
 

Table 1:The Sample Construction 

Major Grade Number Participation 

ICT-major 
grade 1 33 voluntary 

others 5 voluntary 

non ICT 
grade 1 5 voluntary 

others 8 voluntary 

total - 51 - 
2.2 Design of Questions 
The 51 participants were given the SW coding 
education for 20 hours as a method of computational 
thinking and then surveyed the change rates in terms 
of awareness of computational thinking before and 
after the SW coding education. Self-recognition is 
measured with a unit of percentage. For an example, 
if one can completely understands and solve a 
problem, a measurement unit is 100 percent. 
Table 2 shows the considerations for the design of 
the questions. Evaluation Factors in the first column 
are basics for awareness of CT. Recognition is for 
measuring the objectives of CT education. 
Understandability is for doing the student’s analytical 
and logical capability. Applicability is included to 
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confirm the usability of CT in student’s study.On the 
hand, the second column contains the measuring 
elements closely related to evaluation factors. 

Table 2: Design of questions 
EvaluationFacto

rs 
Measuring 
Elements Ability 

recognition necessity & 
purpose - 

understandabilit
y 

problem 
understanding 

insight 
analytical skill 

algorithm logical power 

applicability usability study & living 
life 

2.3 Experimental Method 
The detailed measurement items for evaluating 
awareness of CT are listed in Table 3. One or two 
measurement items are extracted from each 
measurement element in the second column, which 
are built as questions. As a result, measurement items 
include 7 questions. 
Table 3:Measurement factors for evaluating the awareness of 

CT 
Eval
uatio

n 
Fact
ors 

Measure
ment 

Elements 
Measurement Items Un

it 

awar
enes

s 

necessity 
of CT 

 
objective 

of CT 

① recognition of the 
necessity of CT 
education 
② understand of the 
objective of CT 
education 

% 

Prob
lem 
solvi
ng 

Problem 
understa
ndability 

③ enhancement of 
problem analysis and 
understandability 
④ enhancement of 
extraction ability of 
data set for problem 
solving 

% 

algorith
m 

⑤ enhancement of 
problem solving % 

appli
catio

n 

applicabi
lity 

⑥ application to major 
study 
⑦ agreement of 
introduction CT to 

% 

university curriculum 
In this experiment, participants were given an 
occasional training of SW coding for 20 hours. 
Contents of the training include the basics such as the 
definition of the CT, the characteristics of the 4th 
industrial revolution society, problem solving by a 
computer, the difference of mathematical logic and 
algorithmic logic, the structure of a computer and its 
working principles, and algorithm for problem 
solving and so on. Before training, participants have 
evaluated their own level of 7 measurement items 
with the unit of percentage by themselves. After 
training, they are demanded to give answers to the 
same questions again and measure their level by 
themselves. 
 
III. EXPERIMENTAL RESULTS AND ITS 
ANALYSIS 
 
3.1 Data Aggregation 
Table 4 shows the answers of participants in 
questionnaire.Remember that the number of 
participants is 51, ICT-major ones of them are 38, 
and non-ICT major ones 13. The change of 
awareness means the degree of enhanced recognition 
which a student feels before and after the training of 
CT. For examples, “< 10” is thatrecognition of a 
student on CTwas enhanced below 10% point and 
“10-30” is that recognition enhancement was ranged 
between 10% and 30% point. 

 
3.2 Analysis of the Results 
According to the experiment, most of students 
answered to have no ever experienced CT education 
before. For the necessity of CT education, there is a 
big difference between ICT-major students and non 
ICT-major ones so much as after education of CT has 
been given. It can be interpreted as because non ICT-
major students are low grade they have a little of 
chances to use a computer for their study. On the 
other hand, most of ICT-major students think that 
ICT education has to be given to all engineering 
students. 

 
 

 
Table 4: Summary of Experimental Data

No. Majors 
Change of awareness(%) Num. 

ofabove 
30% 

Rate 
(%) < 10 10-30 30-50 < 50 

①  
ICT 4 13 12 9 21 55 

Non-ICT 4 6 2 1 3 23 
total 8 19 14 10 24 47 

②  
ICT 3 11 12 12 24 63 

Non-ICT 1 7 2 3 5 38 
total 4 18 14 15 29 57 

③  ICT 5 14 12 7 19 50 
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Non-ICT 3 6 3 1 4 31 
total 8 20 15 8 23 61 

④  
ICT 5 16 8 9 17 45 

Non-ICT 3 7 3 0 3 23 
total 8 23 11 9 20 39 

⑤  
ICT 8 14 10 6 16 42 

Non-ICT 6 5 2 0 2 15 
total 14 19 12 6 18 35 

⑥  
ICT 5 11 12 10 22 58 

Non-ICT 2 5 4 2 6 46 
total 7 16 16 12 28 55 

⑦  
ICT 4 9 19 6 25 66 

Non-ICT 4 5 4 0 4 30 
total 8 14 23 6 29 57 

 
One of meaningful questions is, do you think 
computational thinking is helpful to extend logical 
thinking? Above 80% of the ICT-major students 
positively replied to that.Another question is,does CT 
education using the SW coding improve your ability 
about data analysis and logical reasoningabove 
30%?Only 30%-40% of students agreed to think so. 
It can be thought to be caused from the lack of 
education time and the difficulty of the SW coding. 
On the whole, there is an implication,in that above 80% 
of students think to be taught CT in university 
unrelated to students’ major. Only deep 
considerations are required how to change the 
attitude of non ICT-major students on CT and to 
complement the teaching method of the SW coding. 
 
CONCLUSIONS 
 
Computational thinking is one of one’s capabilities 
required at daily life and school life and learned in 
the 4th industrial revolution age. Through this 
experiment, we made sure that the SW coding 
training can be helpful to improve the problem 
solving capability of university students without 
experience of the SW coding. Computational 
thinking aimed at the improvement of the integrated 
and logical thinking ability for everyone and 
everywhere. In this point of view, it is given to all  
 

 
university students. What’s more, this subject has to 
be given to students of the college of engineering 
unrelated to students’ major because they are 
required creative problem solving ability. Since 
primary-middle school started CT education in their 
curriculum more important thing is to connect their 
education contents with those of university. 
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